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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The cell differentiation inducer which makes an active principle the menatetrenone expressed with the 
following chemical structure type. 
[Formula 1] 



O 




[Claim 2] The cell differentiation inducer according to claim 1 which is a hematopoietic organ oncotherapy agent. 

[Claim 3] Acute leukemia, chronic leukemia, a malignant lymphoma, a multiple myeloma, the cell differentiation 
inducer according to claim 2 that is therapy / improvement agent of the disease chosen from the group which 
consists of a macroglobulinemia. 

[Claim 4] The cell differentiation inducer according to claim 1 which is a solid oncotherapy agent. 
[Claim 5] A brain tumor, a head and neck cancer, a breast cancer, lung cancer, an esophagus cancer, gastric 
cancer, colon cancer, hepatic carcinoma, a gallbladder and a cholangioma, a pancreatic cancer, islet cell cancer, 
renal cell carcinoma, adrenal cortical adenocarcinoma, vesical cancer, a prostatic cancer, the orchioncus, an 
ovarian cancer, a uterine cancer, a choriocarcinoma, a thyroid cancer, a carcinoid— type-bronchial-adenoma 
neoplasm, skin carcinoma, a malignant melanoma, an osteosarcoma, a soft tissue sarcoma a neuroblastoma, a 
Wilms tumor, the embryonal rhabdomyosarcomas, the cell differentiation inducer according to claim 4 that is 
therapy / improvement agent of the disease chosen from the group which consists of a retinoblast kind 
[Claim 6] Therapy / improvement agent of a disease with the cell differentiation induction operation effective in 
a therapy and an improvement of the disease which makes menatetrenone an active principle. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to therapy / improvement agent of diseases, such as a 
hematopoietic organ neoplasm, a solid neoplasm, etc. based on a cell differentiation induction (following, 
differentiation inducing) operation. 
[0002] 

[Background of the Invention] It occupies [ cancer / come ] the primacy of the cause of death in our country 
and is long, and moreover, the number of patients is increasing every year and, now, development of a drugs and 
a cure with high effectiveness and safety serves as the maximum concerns of people, a researcher, and 
administration. 

[0003] Although cancer (neoplasm) is variably classified according to a manifestation part, a pathology image, a 
symptom, etc., the leukemia which is the typical disease of a hematopoietic organ neoplasm is the neoplasm of a 
blood cell (leucocyte), and growth of various undifferentiated juvenile form leucocyte cells is the description. 
Moreover, the many can be divided roughly into the symptom based on control of normal hemopoiesis, and the 
symptom based on the infiltration and pressure to other organs although the clinical manifestations in the tumor 
cell which is increasing has classified into with chronic leukemia what is acute leukemia and a mature cell about 
what is an immature blast cell, and various also in them are presented. Reduction of a normal corpuscle cell 
appears as the infectious disease by the ischemia and agranulocytosis by the hypoglobulia, or a bleeding 
tendency by reduction of generation of heat and a platelet, and, specifically, control of normal hemopoiesis 
causes bone marrow incompetence. Generally it was just going to be known well that cancer is a disease with a 
poor prognosis, and the various drugs and therapy approaches have so far been examined. 

[0004] In order to say that the view which serves as a foundation of a drug cure also in them acquires a curative 
effect by annihilating all the leukemic cells that are tumor cells and to improve [ therefore ] better treatment 
results, development of the drugs which proliferation potential shows the killer cell operation by cytotoxicity 
more powerfully to an unusually high neoplasm, a combination therapy, high concentration, an abundant 
administration therapy, etc. have been tried. However, in order that these drugs and cures might show toxicity 
also to a normal cell rather than may act only on a tumor cell specifically, critical side effects, such as the heart 
and a myocardiopathy, bone-marrow-activity control, nausea and vomiting, neuropathy, and depilation, were 
discovered, and there was a limitation also in a curative effect 

[0005] Although the fact that the various higher differentiaion inducers of safety carry out differentiation 
inducing of the tumor cell to a mature cell in in vitro is known on the other hand as compared with the 
conventional anticancer agent and the expectations for a differentiation derivation therapy had gathered, though 
it was regrettable, clinical usefulness was not accepted with the conventional differentiaion inducer. 1988 
[ however, ] — Hyunh (Huang) ** — an all transformer-retinoic acid The clinical results which (the following and 
ATRA) brought the complete cure near 100% to the before [ acute ] myelogenous leukemia (following, APL) 
patient are reported. Since then [brad (Blood), The effectiveness is reconfirmed in 72,567-572, 1988.], and every 
country in the world, and expectation is growing in the differentiation derivation therapy over the cancer of the 
large range not only including a hematopoietic organ neoplasm but a solid neoplasm. 
[0006] 

[Description of the Prior Art] As mentioned above, ATRA sets to clinical. That it is effective in APL Hyunh and 
others (Huang) [a brad (Blood), 72,567-572, 1988.] is begun. KYASUTEN et al. (Castaigne) [a brad (Blood), 76, 
1704-1709, 1990.], WARERU (Warrell) ** — [— the researcher has reported many New England journal OBU 
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Mehdi Soon (New Engl. J.Med.), 324, 1385-1393, 1991.], etc. 

[0007] Moreover, Olson and others (Olsson) is vitamin D3. It is bioactive mold metabolite. 1 alpha and 25- 
dihydroxycholecalciferol (following and activity V.D3) are Homo sapiens lymphoma culture cell lineage (U937). It 
has reported setting and having a differentiation-inducing operation [a cancer research (Cancer Res.), 43 
(12Pt1), 5862-5867, 1983.]. development of activity V.D3 derivative which has a differentiation-inducing 
operation from this is also performed briskly — having — coming — JP,61-33165,A — 24-alkyl DEHIDORO 
vitamin D3 a derivative has antitumor action — moreover, Provisional Publication No. It is indicated, respectively 
that a 20-OKISA-21~NORU-vitamin-D3 derivative has a differentiation-inducing operation in 61 No. -140560 
official report. 

[0008] Tsang (Zhang) ** — HL60 and U937 whose bufalin (Bufalin) is the culture cell lineage of a Homo sapiens 

leukemic cell — and — [Biochemical - and - biotechnology physical Research Communications 

(Biochem.Biophys.Res.Commun.), 178 (2), 686-693, 1991. and the cancer research (Cancer Res.), 52 (17), 4634- 

4641, 1992.] which have reported that the differentiation-inducing operation was shown in ML1 . 

[0009] As a compound which has a differentiation-inducing operation besides the above, foolish RANI and others 

(Baccarani) cytosine arabinoside (Ara-C) Moreover, [British journal OBU hematology (Br. J.Haematol.), 42,485- 

487, 1979.], Maureen (Morin) ** — aclacinomycin A — [a cancer research (Cancer Res.), 44, 2807-2812, 1984.] 

Moriya and others has reported interferon alpha to [clinical blood, 32,170-172, 1991.]. 

[0010] Ishikura and others is [the ROIKEMIA research (Leukemia Res.), 8 (5), 843-852, 1984.] which have 

reported that a geranyl farnesol (3, 7, 11, 15, 1 9-pentamethyl - 2, 6, 10, 14, 18-eicosa pen TAEN-1-oar) has a 

differentiation-inducing operation using the culture cell lineage of the mouse myeloleukemia. . 

[0011] 

[Problem(s) to be Solved by the Invention] Although ATRA and its derivative are used for the therapy of the 
psoriasis which is skin carcinoma and an intractable skin keratinization disease It is known widely that it will be 
easy to discover overvitamin A symptoms, such as hypertrophy, a neurological disorder, anorexia, vomiting, 
depilation, a feeling of the pruritus, etc. of liver, if a medicine is prescribed for the patient for a long period of 
time since lipophilicity is very high. And even if it stops administration, in order to remain in liver or an 
organization for a long period of time, once a side effect is discovered, there is a serious fault which does not 
disappear for a long period of time. Moreover, ATRA Although it was as above-mentioned that it is effective in 
APL, there were very few rates that APL occupies in [ all ] a leukemia patient as about 5%, and they were 
invalids at the acute leukemia patient of many other types. [ most ] There was also a problem which will be easy 
to recur if after remission furthermore stops administration. 

[0012] Vitamin D3 Although the derivative is used for the therapy of osteoporosis etc., since the calcium 
absorption by the intestinal tract and the calcium resorption in the kidney are promoted, if a dose becomes 
superfluous, a hypercalcemia will be caused and bringing about the kidney trouble resulting from mineralization 
and a digestive organ failure is known. For this reason, a serum calcium value must be periodically inspected 
during an administration period, and it has in clinical the trouble which is very hard to use. Furthermore, it is 
vitamin D3. Although the differentiation-inducing operation of a derivative is effective in HL60 which is the 
culture cell lineage of Homo sapiens promyelocyte leukemia, effectiveness is not accepted in the model of other 
types. 

[0013] Since the bufalin was not applied to clinical, about the safety, it is completely unknown and was not able 
to predict usefulness in Homo sapiens. 

[0014] It was not like [ from which neither cytosine arabinoside nor aclacinomycin A was furthermore also 
permitted to as drugs at home from the problem on safety, but the antitumor action of interferon alpha was also 
expected ]. 

[001 5] The evaluation result about a differentiation-inducing operation of a geranyl farnesol can be set to mouse 
leukemia cell culture cell lineage. Since the evaluation result in Homo sapiens leukemia cell culture cell lineage 
was not reported at all after that, when the drug sensitivity difference between the cells from which a seed 
differs was taken into consideration, the effectiveness in Homo sapiens was unknown entirely. 
[0016] Thus, the present condition is that there are no drugs which combine the effectiveness which was 
excellent to various cancers, and safety, and development of the high drugs of usefulness was strongly desired 
to wide range cancer by clinical. 
[0017] 

[Means for Solving the Problem] The menatetrenone (vitamin K 2) concerning this invention is a vitamin K as a 
hemostasis vitamin. It is well-known as a compound which has an improvement operation of the following 
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disease by lack, and a symptom, and is widely used by clinical as drugs. 

(1) Hypoprothrombinemia by biliary obstruction and the bile hyposecretion (2) Newborn infant 
hypoprothrombinemia (3) Intrapartum hemorrhage (4) Hypoprothrombinemia which happens during coumarin 
system anticoagulant administration [0018] There are still few own side effects of menatetrenone, and it is also 
a compound with very high safety, this invention persons have also examined the effectiveness to a disease 
besides many years paying attention to menatetrenone having the requirements that the safety to the great 
bioactive and Homo sapiens, or an animal is high. Consequently, also unexpectedly menatetrenone also had the 
differentiation-inducing operation, it found out that the desired end could be attained as a therapy / 
improvement agent to various cancers, such as a hematopoietic organ neoplasm and a solid neoplasm, and this 
invention was completed. Menatetrenone is expressed with the following chemical structure type. 
[0019] 
[Formula 2] 



O 




[0020] Although had 4 sets of double bonds in intramolecular, a total of eight kinds of geometrical isomers 
existed two kinds at a time (E bodies, Z body) about 3 sets among those, menatetrenone is set to this invention, 
the isomer of a gap is sufficient and it is not limited, an all transformer object is more desirable. Moreover, in this 
invention, one kind in these geometrical isomers may be used independently, two or more kinds of mixture may 
be used, and it is not limited. The origin is not limited, either, although there are furthermore a natural extract 
and synthetic compounds in menatetrenone. In addition, menatetrenone is widely sold as drugs, cosmetics, food, 
an industrial raw material, etc., and can come to hand easily. 

[0021] Therefore, the purpose of this invention is to offer therapy / improvement agent to various cancers with 
the high clinical usefulness which has a differentiation-inducing operation. It is related with therapy / 
improvement agent of various cancer and malignant tumors, such as a hematopoietic organ neoplasm, a solid 
neoplasm, etc. which specifically makes menatetrenone an active principle, and therapy / improvement agent of 
a disease with an effective differentiation-inducing operation of this compound. Here as an example of the 
concrete disease name of a hematopoietic organ neoplasm Acute leukemia, chronic leukemia, a malignant 
lymphoma, a multiple myeloma, a macroglobulinemia, etc. can be mentioned. For example, as a solid neoplasm For 
example, a brain tumor, a head and neck cancer, a breast cancer, lung cancer, an esophagus cancer, gastric 
cancer, colon cancer, hepatic carcinoma, A gallbladder and a cholangioma, a pancreatic cancer, islet cell cancer, 
renal cell carcinoma, adrenal cortical adenocarcinoma, vesical cancer. Although a prostatic cancer, the 
orchioncus, an ovarian cancer, a uterine cancer, a choriocarcinoma, a thyroid cancer, a carcinoid-type- 
bronchial-adenoma neoplasm, skin carcinoma, a malignant melanoma, an osteosarcoma, a soft tissue sarcoma, a 
neuroblastoma, a Wilms' tumor, the embryonal rhabdomyosarcomas, a retinoblast kind, etc. can be mentioned It 
cannot be overemphasized that the object disease of this invention is not limited to these. 
[0022] Moreover, since very high safety is expectable even if it prescribes a medicine for the patient in this 
invention for a long period of time in addition to the effectiveness as the above-mentioned therapy / 
improvement agent, it becomes possible to continue a prolonged therapy and it can be said that it is invention 
which contributes to the improvement of a cancer patient's quality of life greatly. 

[0023] Next, in order to show the safety of menatetrenone, an acute toxicity test test result (fifty percent lethal 
dose value) is shown. 
[Table 1] 
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[0024] The very-high safety of menatetrenone is clear from Table 1. Menatetrenone is already used by clinical 
widely as drugs still as mentioned above, and the safety is checked. 

[0025] As an administration pharmaceutical form, oral pharmaceutical preparation, such as powder, a fine grain 
agent, a granule, a tablet, a covering tablet, and a capsule, injection pharmaceutical preparation, and external 
preparations (endermic pharmaceutical preparation) are mentioned, for example. In the case of pharmaceutical- 
preparation-izing, it can manufacture with a conventional method using the usual pharmaceutical preparation 
support. 

[0026] That is, in order to manufacture oral pharmaceutical preparation, menatetrenone, an excipient, and after 
adding a binder, disintegrator, lubricant, a coloring agent, correctives, etc. if needed further, it considers as 
powder, a fine grain agent, a granule, a tablet, a covering tablet, a capsule, etc. with a conventional method. 
[0027] As an excipient, a lactose, corn starch, white soft sugar, grape sugar, a mannitol, a sorbitol, crystalline 
cellulose, a silicon dioxide, etc., for example as a binder For example, polyvinyl alcohol, polyvinyl ether, methyl 
cellulose, Ethyl cellulose, gum arabic, tragacanth, gelatin, a shellac, The hydroxypropyl methylcellulose, 
hydroxypropylcellulose, A polyvinyl pyrrolidone, polypropylene-glycol polyoxyethylene block polymer, meglumine, 
etc. as disintegrator For example, starch, an agar, the end of gelatin, crystalline cellulose, a calcium carbonate, A 
sodium hydrogencarbonate, calcium citrate, a dextrin, pectin, carboxymethyl-cellulose calcium, etc. as lubricant 
For example, what is permitted that magnesium stearate, talc, a polyethylene glycol, a silica, hardening vegetable 
oil, etc. add in drugs as a coloring agent is used for the menthol, aromatic powder, mentha oil, camphor Borneo, a 
cinnamomi cortex pulveratus, etc. as correctives in the end of cocoa. Of course, these tablets and granules are 
not hindered by coating suitably according to glycocalyx and other need. 

[0028] Moreover, in case the pharmaceutical preparation for injection is manufactured, a solubilizing agent, a 
stabilizing agent, etc. are added to menatetrenone pH regulator, a resolvent, an isotonizing agent, etc. and if 
needed, and it pharmaceutical-preparation-izes with a conventional method. 

[0029] The approach at the time of manufacturing external preparations is not limited, but can be manufactured 
with a conventional method. That is, it is possible to use the various raw materials usually used for drugs, quasi 
drugs, cosmetics, etc. as a base ingredient used in pharmaceutical-preparationHzing. 

[0030] As a base ingredient to be used, specifically For example, animal and vegetable oils, straight mineral oil, 
ester oil, Waxes, higher alcohol, fatty acids, silicone oil, a surfactant, Although raw materials, such as 
phospholipid, alcohols, polyhydric alcohol, water soluble polymers, clay minerals, and purified water, are 
mentioned and pH regulator, an anti-oxidant, a chelating agent, a preservation-from-decay antifungal agent, a 
coloring agent, perfume, etc. can be added further if needed The base ingredient of the external preparations 
concerning this invention is not limited to these. Moreover, components, such as the component which has other 
differentiation-inducing operations if needed, a bloodHlow accelerator, a germicide, an antiphlogistic, a cell 
activator, vitamins, amino acid, a moisturizer, and a keratolytic drug, can also be blended. In addition, the addition 
of the above-mentioned base ingredient is an amount which becomes the concentration usually set up in 
manufacture of external preparations. 

[0031] although the clinical doses of the menatetrenone in this invention differ, and are not limited by a 
symptom, severity, age, complication, etc. and it changes with the class, routes of administration, etc. of a 
compound — usually — an adult — 10mg - 10g per day it is — desirable — 50mg - 5g — it is — further — 
desirable — "lOOmg - 1g — it is — this — the inside of taking orally and a vein — or dermal administration is 
carried out. 

[0032] Next, although an example is hung up over below in order to explain this invention concretely, it cannot 

be overemphasized that this invention is not limited to these. 

[0033] 

[Example] 

Example 1 Granule [0034] 
[Table 2] 
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[0035] Example 2 Tablet [0036] 




[Table 3] 
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[0037] Example 3 Injections [0038] 






[Table 4] 
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[0039] Example 4 External preparations [0040] 
[Table 5] 
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[0041] 

[Effect of the Invention] Next, in order to show the usefulness as a differentiaion inducer of this invention 
compound, it is a mouse B16. The example of an effectiveness experiment over a melanoma cell and various 
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Homo sapiens leukemia culture cell lineage is given. In addition, the Homo sapiens leukemia culture cell lineage 
used for the experiment is as follows. 

(1) HL60; before [ Homo sapiens ] myelogenous leukemia cell (2) U937; Homo sapiens monoblast Mr. leukemic 
cell (3) ML1 ; Homo sapiens myeloblast Mr. leukemic cell (4) K562; Homo sapiens bone marrow erythroblast 
leukemic cell [0042] Experiment 1 Mouse B16 The differentiation-inducing operation (approach) mouse origin of 
menatetrenone to a melanoma cell Melanin generation ability was evaluated for the differentiation-inducing 
operation of the menatetrenone to B16 melanoma cell as an index. That is, it is B16 melanoma cell The 
subculture back and 2x104 A cel/ml It becomes and needs. In addition to 10%FCS MEM*, it cultivated with the 
petri dish (phi= 10cm) for culture for 24 hours. Each sample prepared after culture to the concentration (1.0x10- 
6 M) which did not show toxicity. 10%FCS MEM On these conditions after performing culture-medium exchange 
It cultivated for five days. An isotonicity balanced salt solution [NISSUI PHARMACEUTICAL make and trade 
name;Dulbecco's PBS (-)] washes after culture, and it is 0.25%. After it collected cells using the trypsin / 
ethylene-diamine-tetraacetic acid (EDTA) solution and the above-mentioned isotonicity balanced salt solution 
washed again further, centrifugal separation (100G) was carried out and the cell was obtained. (10%FCS MEM*; 
culture medium which added foetal calf serum, penicillin, streptomycin, and a sodium hydrogencarbonate 10% to 
the standard culture medium) 

[0043] the obtained cell — a 1mM-phenylmethyl sulfonyl fluoride (PMSF) — after adding the phosphate buffer 
solution which added 1ml, according to Oikawa's and others approach (Eire Journal of Biological Medicine [Yale 
J.Biol.Med.], 46,500-507, 1973.), the absorbance (lambda= 400nm) measured and estimated the total amount of 
melanin. 

[0044] To Table 6, it is the mouse origin. A differentiation-inducing operation of the menatetrenone to B16 
melanoma cell is shown. 
[0045] 
[Table 6] 

*+?Y\sjy 85 
n y ho- ;u 100 



[0046] as [ be / clear from Table 6 ] — 1.0x10-6M Culture processing was carried out for five days in 
menatetrenone. the total amount of melanin per amount of proteins of B16 melanoma cell (you melanin and 
phaeomelanin) — a control cultured cell — comparing — abbreviation It fell 15%. Having decreased clearly by 
menatetrenone processing the amount of intracellular tyrosinases at this time It was checked by the SDS 
electrophoresis method. 

[0047] The above-mentioned result does not show the effectiveness over the solid neoplasm of menatetrenone, 
and suggests the broad adaptability which does not stop only at differentiation inducing of the hematopoietic 
organ neoplasm of menatetrenone. 

[0048] Experiments 2-5 Evaluation of the differentiation-inducing operation concerning the differentiation- 
inducing operation (approach) experiments 2-5 of the menatetrenone to various Homo sapiens leukemia culture 
cell lineage is an approach [Nakatani et al., a cancer research (Cancer Res.), 48, 4201-4205, 1988.] indicated by 
reference. It carried out by having followed, and measured and evaluated about the following differentiation- 
inducing marker. 

(1) The nitroblue tetrazolium (following and NBT) reduction ability which is a differentiation-inducing marker to a 
normal cell is a cell. The microscope observed and estimated the formazan which incubated for 40 minutes, and 
it was returned and was produced at an NBT reagent and 37 degrees C. 

(2) The cell of a dead cell dyed comparatively ( viability of a cell) with the trypan blue reagent was used as the 
dead cell, and the percentage to the whole number of cells was computed. 

[0049] (Result) 

experiment 2 Before [ Homo sapiens ] myelogenous leukemia cell HL60 the receiving differentiation-inducing 
operation — a degree — Homo sapiens myeloblast Mr. leukemic cell HL60 The receiving concentration of 
menatetrenone and the relation of a differentiation-inducing operation are shown in drawing 1 . 
[0050] 
[Drawing 1] 

[0051] clear from drawing 1 — as — increment in menatetrenone concentration NBT reduction ability 
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(differentiation induction potency) increases — 1.0x10-5M menatetrenone processing — abbreviation 

Differentiation was accepted in 57% of cell, on the other hand — the number of cells the increment in 

menatetrenone concentration — decreasing — the same — 1.0x10-5M Abbreviation of control by 
menatetrenone processing It decreased to 48% and growth inhibitory action was also accepted, the increment in 
the number of dead cells, and 1.0x10-5M up to — as compared with control, it came out only, and it is and most 
cytotoxicity was not accepted. Therefore, it is clear menatetrenone's to guide differentiation of HL60 cell 
characteristic, without being based on cytotoxicity. 

[0052] Experiment 3 Homo sapiens monoblast Mr. leukemic cell U937 Receiving differentiation-inducing 
operation Homo sapiens monoblast Mr. leukemic cell U937 The receiving menatetrenone concentration and the 
relation of a differentiation-inducing operation are shown in drawing 2 . 
[0053] 
[Drawing 2] 

[0054] clear from drawing 2 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases — 1.0x10-6M menatetrenone processing — abbreviation 
Differentiation was accepted in 84% of cell, on the other hand — the number of cells — the increment in 
menatetrenone concentration — decreasing — the same — 1.0x1 0-6M Abbreviation of control by 
menatetrenone processing It became 61% and growth inhibitory action was also accepted, the number of dead 
cells, and 5.0x1 0-6M up to — the difference was not accepted as compared with control and cytotoxicity was 
not accepted. Therefore, it is clear menatetrenone's to guide differentiation of U937 cell characteristic, without 
being based on cytotoxicity. 

[0055] Experiment 4 Homo sapiens myeloblast Mr. leukemic cell Differentiation-inducing operation Homo sapiens 
myeloblast Mr. leukemic cell to ML1 The menatetrenone concentration to ML1 and the relation of a 
differentiation-inducing operation are shown in drawing 3 . 
[0056] 
[Drawing 3] 

[0057] clear from drawing 3 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases — 1.0x1 0-6M menatetrenone processing — abbreviation 
Differentiation was accepted in 84% of cell, on the other hand — the number of cells — the increment in 
menatetrenone concentration — decreasing — the same — 1.0x1 0-6M Abbreviation of control by 
menatetrenone processing It became 61% and growth inhibitory action was also accepted, the number of dead 
cells, and 1.0x1 0-6M up to — the difference was not accepted as compared with control and cytotoxicity was 
not accepted. Therefore, menatetrenone is on the description target, without being based on cytotoxicity. It is 
clear to guide differentiation of ML1 cell. 

[0058] Experiment 5 Homo sapiens bone marrow erythroblast leukemic cell K562 Receiving differentiation- 
inducing operation Homo sapiens bone marrow erythroblast leukemic cell K562 The receiving menatetrenone 
concentration and the relation of a differentiation-inducing operation are shown in drawing 4 . 
[0059] 
[Drawing 4] 

[0060] clear from drawing 4 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases clearly — 1.0x10-6M Menatetrenone processing Differentiation was 
accepted in 60% of cell. On the other hand, it is the number of cells. 1.0x1 0-5M It decreased in the above high 
concentration and cell proliferation depressant action was weak, the number of dead cells, and 2.0x1 0-5M up to 
— the difference was not accepted as compared with control and cytotoxicity was not accepted. Although 
menatetrenone is not so stronger as it receives each cell of HL60, U937, and ML1 as mentioned above than this 
result, it is clear to also guide differentiation of Homo sapiens bone marrow erythroblast leukemic cell K562 cell. 
[0061] The result of the above-mentioned example of an experiment to menatetrenone is 10-6-10-5M. In 
concentration, it is clear to guide differentiation of the various Homo sapiens leukemic cells from which a 
developmental stage differs. And it divides and they are a myeloblast Mr. leukemic cell (HL60), a monoblast Mr. 
leukemic cell (U937), and a myeloblast Mr. leukemic cell (ML1). It is characteristic that the effectiveness of 
receiving is more remarkable, and it also has the differentiation induction potency to a bone marrow erythroblast 
leukemic cell. 

[0062] Experiment 6 To the effectiveness pan in various Homo sapiens leukemia culture cell lineage which 
menatetrenone gives to other differentiation-inducing markers In addition to NBT reduction ability and the 
number of cells, the following markers are used as an index of differentiation inducing, and it has the respectively 
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following semantics. 

(1) AS-D-chloro acetate esterase activity; differentiation to granulocyte (2) alpha-naphthyl acetate esterase 
activity; differentiation to monocyte (macrophage) (3) Phagocytic activity; differentiation to a normal leucocyte 
cell (4) The number of Fc receptors; differentiation to granulocyte and monocyte [0063] (Approach) For 
measurement of the above-mentioned marker, (1) and (2) are said reference [Nakatani et al., a cancer research 
(Cancer Res.), 48, 4201-4205, 1988.]. The approach of a publication was followed. (3) **, the cell, and the 
polystyrene latex bead were incubated at 37 degrees C for 4 hours, and the number of cells which incorporated 
ten or more beads was counted. Cell viability (viable cell comparatively) made the viable cell the cell which is not 
dyed with a trypan blue reagent, and computed the percentage to the whole number of cells as phagocytic 
activity, (4) ** molecular immunology (Molecular Immunology), 25 (11), 1159-67, and 1988. The indicated 
approach was followed. 

[0064] (Result) Menatetrenone shows below the effectiveness given to the above-mentioned differentiation- 
inducing marker in Table 7. 
[0065] 
[Table 7] 



mm 


m& (m) 


ASD-?nnm-h 


a- -Timnti> 




Fc wit- m 


HL60 


lxlO" 6 
2X10" 6 


36. 5± 5.6 
37. 5± 2.0 
27. 6± 3.4 


12.6+ 1.8 
15. 3± 2.2 
22.7+ 3.6 


12. 8± 3.1 
21. 4± 4.4 
37. 5± 13.5 


1. 6± 0.2 
1.8± 0.1 
1.7+ 0.1 


U937 


lxlO' 6 
2X10' 6 


7.2± 2.2 
13. 2± 0.2 
10. 0± 4.2 


6.2± 1.7 
13. 9± 4.2 
33. 1± 10. 3 


12. 5± 2.9 
17. 8± 1.2 
18.2+ G.7 


1.2± 0.3 
12. 5± 10. 7 
8.8± 2.7 


ML1 


3? ho-*/ 

2X1IT 6 

lxlO' 0 


11.3+ 4.2 
27. 8± 2.6 
38. 6± 7.4 


9.7± 2.3 
14. 3± 3.2 
34. 8± 14. 4 


8.9± 3.5 
34. 4± 12.9 
40.0+ 0.0 


2.5± 0.9 
31.4+ 5.0 
13.0+ 0.0 


K562 


lxlO" 6 
2X10- 8 


6.2± 0.4 
6.7± 3.8 
6.9± 3.2 


5.3± 2.5 
2.6± 1.3 
4.0± 0.9 


15. 2± 7.9 
19. 5± 3.0 
10. 2± 3.0 


2.8± 2.0 
3.6± 1.9 
6.7± 3.2 



[0066] It is a Homo sapiens myeloblast Mr. leukemic cell by menatetrenone processing so that clearly from Table 
7. HL60 And Homo sapiens monoblast Mr. leukemic cell U937 It turns out that it set, alpha-naphthyl acetate 
esterase activity and phagocytic activity were normalized, and differentiation inducing of these Homo sapiens 
leukemic cells was carried out to monocyte (macrophage). Moreover, Homo sapiens myeloblast Mr. leukemic cell 
In ML1, it turns out that all differentiation-inducing markers are improved and differentiation inducing was carried 
out to granulocyte and monocyte. It is clearer than these results menatetrenone's to have differentiation 
induction potency widely to the various Homo sapiens leukemia cultured cells from which a type differs. 
[0067] 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to therapy / improvement agent of diseases, such as a 
hematopoietic organ neoplasm, a solid neoplasm, etc. based on a cell differentiation induction (following, 
differentiation inducing) operation. 
[0002] 

[Background of the Invention] It occupies [ cancer / come ] the primacy of the cause of death in our country 
and is long, and moreover, the number of patients is increasing every year and, now, development of a drugs and 
a cure with high effectiveness and safety serves as the maximum concerns of people, a researcher, and 
administration. 

[0003] Although cancer (neoplasm) is variably classified according to a manifestation part, a pathology image, a 
symptom, etc., the leukemia which is the typical disease of a hematopoietic organ neoplasm is the neoplasm of a 
blood cell (leucocyte), and growth of various undifferentiated juvenile form leucocyte cells is the description. 
Moreover, the many can be divided roughly into the symptom based on control of normal hemopoiesis, and the 
symptom based on the infiltration and pressure to other organs although the clinical manifestations in the tumor 
cell which is increasing has classified into with chronic leukemia what is acute leukemia and a mature cell about 
what is an immature blast cell, and various also in them are presented. Reduction of a normal corpuscle cell 
appears as the infectious disease by the ischemia and agranulocytosis by the hypoglobulia, or a bleeding 
tendency by reduction of generation of heat and a platelet, and, specifically, control of normal hemopoiesis 
causes bone marrow incompetence. Generally it was just going to be known well that cancer is a disease with a 
poor prognosis, and the various drugs and therapy approaches have so far been examined. 

[0004] In order to say that the view which serves as a foundation of a drug cure also in them acquires a curative 
effect by annihilating all the leukemic cells that are tumor cells and to improve [ therefore ] better treatment 
results, development of the drugs which proliferation potential shows the killer cell operation by cytotoxicity 
more powerfully to an unusually high neoplasm, a combination therapy, high concentration, an abundant 
administration therapy, etc. have been tried. However, in order that these drugs and cures might show toxicity 
also to a normal cell rather than may act only on a tumor cell specifically, critical side effects, such as the heart 
and a myocardiopathy, bone-marrow-activity control, nausea and vomiting, neuropathy, and depilation, were 
discovered, and there was a limitation also in a curative effect 

[0005] Although the fact that the various higher differentiaion inducers of safety carry out differentiation 
inducing of the tumor cell to a mature cell in in vitro is known on the other hand as compared with the 
conventional anticancer agent and the expectations for a differentiation derivation therapy had gathered, though 
it was regrettable, clinical usefulness was not accepted with the conventional differentiaion inducer. 1988 
[ however, ] — Hyunh (Huang) ** — an all transformer-retinoic acid The clinical results which (the following and 
ATRA) brought the complete cure near 100% to the before [ acute ] myelogenous leukemia (following, APL) 
patient are reported. Since then [brad (Blood), The effectiveness is reconfirmed in 72,567-572, 1988.], and every 
country in the world, and expectation is growing in the differentiation derivation therapy over the cancer of the 
large range not only including a hematopoietic organ neoplasm but a solid neoplasm. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tranweb_cgLejje 



2005/08/22 



JP,06^305955,A [PRIOR ART] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As mentioned above, ATRA sets to clinical. That it is effective in APL Hyunh and 
others (Huang) [a brad (Blood), 72,567-572, 1988.] is begun. KYASUTEN et al. (Castaigne) [a brad (Blood), 76, 
1704-1709, 1990.], WARERU (Warrell) ** — [— the researcher has reported many New England journal OBU 
Mehdi Soon (New EngU.Med.), 324, 1385-1393, 1991.], etc. 

[0007] Moreover, Olson and others (Olsson) is vitamin D3. It is bioactive mold metabolite. 1 alpha and 25- 
dihydroxycholecalciferol (following and activity V.D3) are Homo sapiens lymphoma culture cell lineage (U937). It 
has reported setting and having a differentiation-inducing operation [a cancer research (Cancer Res.), 43 
(12Pt1), 5862-5867, 1983.]. development of activity V.D3 derivative which has a differentiation-inducing 
operation from this is also performed briskly — having — coming — JP t 61-33165,A — 24-alkyl DEHIDORO 
vitamin D3 a derivative has antitumor action — moreover, Provisional Publication No. It is indicated, respectively 
that a 20-OKISA-21-NORU-vitamin-D3 derivative has a differentiation-inducing operation in 61 No. -140560 
official report. 

[0008] Tsang (Zhang) ** — HL60 and U937 whose bufalin (Bufalin) is the culture cell lineage of a Homo sapiens 

leukemic cell — and — [Biochemical - and - biotechnology physical Research Communications 

(Biochem.Biophys.Res.Commun.), 178 (2), 686-693, 1991. and the cancer research (Cancer Res.), 52 (17), 4634- 

4641, 1992.] which have reported that the differentiation-inducing operation was shown in ML1 . 

[0009] As a compound which has a differentiation-inducing operation besides the above, foolish RANI and others 

(Baccarani) cytosine arabinoside (Ara-C) Moreover, [British journal OBU hematology (Br. J.Haematol.), 42,485- 

487, 1979.], Maureen (Morin) ** — aclacinomycin A — [a cancer research (Cancer Res.), 44, 2807-2812, 1984.] 

Moriya and others has reported interferon alpha to [clinical blood, 32,170-172, 1991.]. 

[0010] Ishikura and others is [the ROIKEMIA research (Leukemia Res.), 8 (5), 843-852, 1984.] which have 

reported that a geranyl farnesol (3, 7, 11, 15, 1 9-pentamethyl - 2, 6, 10, 14, 18-eicosa pen TAEN-1-oar) has a 

differentiation-inducing operation using the culture cell lineage of the mouse myeloleukemia. . 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Next, in order to show the usefulness as a differentiaion inducer of this invention 
compound, it is a mouse B16. The example of an effectiveness experiment over a melanoma cell and various 
Homo sapiens leukemia culture cell lineage is given. In addition, the Homo sapiens leukemia culture cell lineage 
used for the experiment is as follows. 

(1) HL60; before [ Homo sapiens ] myelogenous leukemia cell (2) U937; Homo sapiens monoblast Mr. leukemic 
cell (3) ML1 ; Homo sapiens myeloblast Mr. leukemic cell (4) K562; Homo sapiens bone marrow erythroblast 
leukemic cell [0042] Experiment 1 Mouse B16 The differentiation-inducing operation (approach) mouse origin of 
menatetrenone to a melanoma cell Melanin generation ability was evaluated for the differentiation-inducing 
operation of the menatetrenone to B16 melanoma cell as an index. That is, it is B16 melanoma cell The 
subculture back and 2x104 A cel/ml It becomes and needs. In addition to 10%FCS MEM*, it cultivated with the 
petri dish (phi= 10cm) for culture for 24 hours. Each sample prepared after culture to the concentration (1.0x10- 
6 M) which did not show toxicity. 10%FCS MEM On these conditions after performing culture-medium exchange 
It cultivated for five days. An isotonicity balanced salt solution [NISSUI PHARMACEUTICAL make and trade 
name;Dulbecco's PBS (r)l washes after culture, and it is 0.25%. After it collected cells using the trypsin / 
ethylene-diamine— tetraacetic acid (EDTA) solution and the above-mentioned isotonicity balanced salt solution 
washed again further, centrifugal separation (100G) was carried out and the cell was obtained. (10%FCS MEM*; 
culture medium which added foetal calf serum, penicillin, streptomycin, and a sodium hydrogencarbonate 10% to 
the standard culture medium) 

[0043] the obtained cell — a 1mM-phenylmethyl sulfonyl fluoride (PMSF) — after adding the phosphate buffer 
solution which added 1ml, according to Oikawa's and others approach (Eire Journal of Biological Medicine [Yale 
J.Biol.Med.], 46,500-507, 1973.), the absorbance (lambda= 400nm) measured and estimated the total amount of 
melanin. 

[0044] To Table 6, it is the mouse origin. A differentiation-inducing operation of the menatetrenone to B16 
melanoma cell is shown. 



[0045] 
[Table 6] 









85 


3> hn— ;u 


100 



[0046] as [ be / clear from Table 6 ] — 1.0x10-6M Culture processing was carried out for five days in 
menatetrenone. the total amount of melanin per amount of proteins of B16 melanoma cell (you melanin and 
phaeomelanin) — a control cultured cell — comparing — abbreviation It fell 15%. Having decreased clearly by 
menatetrenone processing the amount of intracellular tyrosinases at this time It was checked by the SDS 
electrophoresis method. 

[0047] The above-mentioned result does not show the effectiveness over the solid neoplasm of menatetrenone, 
and suggests the broad adaptability which does not stop only at differentiation inducing of the hematopoietic 
organ neoplasm of menatetrenone. 

[0048] Experiments 2-5 Evaluation of the differentiation-inducing operation concerning the differentiation- 
inducing operation (approach) experiments 2-5 of the menatetrenone to various Homo sapiens leukemia culture 
cell lineage is an approach [Nakatani et al., a cancer research (Cancer Res.), 48, 4201-4205, 1988.] indicated by 
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reference. It carried out by having followed, and measured and evaluated about the following differentiation- 
inducing marker. 

(1) The nitroblue tetrazolium (following and NBT) reduction ability which is a differentiation-inducing marker to a 
normal cell is a cell. The microscope observed and estimated the formazan which incubated for 40 minutes, and 
it was returned and was produced at an NBT reagent and 37 degrees C. 

(2) The cell of a dead cell dyed comparatively ( viability of a cell) with the trypan blue reagent was used as the 
dead cell, and the percentage to the whole number of cells was computed. 

[0049] (Result) 

experiment 2 Before [ Homo sapiens ] myelogenous leukemia cell HL60 the receiving differentiation-inducing 
operation — a degree — Homo sapiens myeloblast Mr. leukemic cell HL60 The receiving concentration of 
menatetrenone and the relation of a differentiation-inducing operation are shown in drawing 1 . 
[0050] 
[Drawing 1] 

[0051] clear from drawing 1 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases — 1.0x1 0-5M menatetrenone processing — abbreviation 
Differentiation was accepted in 57% of cell, on the other hand — the number of cells — the increment in 
menatetrenone concentration — decreasing — the same — 1.0x10-5M Abbreviation of control by 
menatetrenone processing It decreased to 48% and growth inhibitory action was also accepted, the increment in 
the number of dead cells, and 1.0x1 0-5M up to — as compared with control, it came out only, and it is and most 
cytotoxicity was not accepted. Therefore, it is clear menatetrenone' s to guide differentiation of HL60 cell 
characteristic, without being based on cytotoxicity. 

[0052] Experiment 3 Homo sapiens monoblast Mr. leukemic cell U937 Receiving differentiation-inducing 
operation Homo sapiens monoblast Mr. leukemic cell U937 The receiving menatetrenone concentration and the 
relation of a differentiation-inducing operation are shown in drawing 2 . 
[0053] 
[Drawing 2] 

[0054] clear from drawing 2 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases — 1.0x10-6M menatetrenone processing — abbreviation 
Differentiation was accepted in 84% of cell, on the other hand — the number of cells — the increment in 
menatetrenone concentration — decreasing — the same — 1.0x10-6M Abbreviation of control by 
menatetrenone processing It became 61% and growth inhibitory action was also accepted, the number of dead 
cells, and 5.0x1 0-6M up to — the difference was not accepted as compared with control and cytotoxicity was 
not accepted. Therefore, it is clear menatetrenone's to guide differentiation of U937 cell characteristic, without 
being based on cytotoxicity. 

[0055] Experiment 4 Homo sapiens myeloblast Mr. leukemic cell Differentiation-inducing operation Homo sapiens 
myeloblast Mr. leukemic cell to ML1 The menatetrenone concentration to ML1 and the relation of a 
differentiation-inducing operation are shown in drawing 3 . 
[0056] 
[Drawing 3] 

[0057] clear from drawing 3 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases — 1.0x1 0-6M menatetrenone processing — abbreviation 
Differentiation was accepted in 84% of cell, on the other hand — the number of cells — the increment in 
menatetrenone concentration — decreasing — the same — 1.0x10-6M Abbreviation of control by 
menatetrenone processing It became 61% and growth inhibitory action was also accepted, the number of dead 
cells, and 1.0x1 0-6M up to — the difference was not accepted as compared with control and cytotoxicity was 
not accepted. Therefore, menatetrenone is on the description target, without being based on cytotoxicity. It is 
clear to guide differentiation of ML1 cell. 

[0058] Experiment 5 Homo sapiens bone marrow erythroblast leukemic cell K562 Receiving differentiation- 
inducing operation Homo sapiens bone marrow erythroblast leukemic cell K562 The receiving menatetrenone 
concentration and the relation of a differentiation-inducing operation are shown in drawing 4 . 
[0059] 
[Drawing 4] 

[0060] clear from drawing 4 — as — increment in menatetrenone concentration NBT reduction ability 
(differentiation induction potency) increases clearly — 1.0x1 0-6M Menatetrenone processing Differentiation was 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2005/08/22 



JP,06^305955,A [EFFECT OF THE INVENTION] 



3/4 ^— v 



accepted in 60% of cell. On the other hand, it is the number of cells. 1.0x10-5M It decreased in the above high 
concentration and cell proliferation depressant action was weak, the number of dead cells, and 2.0x10-5M up to 
— the difference was not accepted as compared with control and cytotoxicity was not accepted. Although 
menatetrenone is not so stronger as it receives each cell of HL60, U937, and ML1 as mentioned above than this 
result, it is clear to also guide differentiation of Homo sapiens bone marrow erythroblast leukemic cell K562 cell. 
[0061] The result of the above-mentioned example of an experiment to menatetrenone is 10-6-10-5M. In 
concentration, it is clear to guide differentiation of the various Homo sapiens leukemic cells from which a 
developmental stage differs. And it divides and they are a myeloblast Mr. leukemic cell (HL60), a monoblast Mr. 
leukemic cell (U937), and a myeloblast Mr. leukemic cell (ML1). It is characteristic that the effectiveness of 
receiving is more remarkable, and it also has the differentiation induction potency to a bone marrow erythroblast 
leukemic cell. 

[0062] Experiment 6 To the effectiveness pan in various Homo sapiens leukemia culture cell lineage which 
menatetrenone gives to other differentiation-inducing markers In addition to NBT reduction ability and the 
number of cells, the following markers are used as an index of differentiation inducing, and it has the respectively 
following semantics. 

(1) AS-D-chloro acetate esterase activity; differentiation to granulocyte (2) alpha-naphthyl acetate esterase 
activity; differentiation to monocyte (macrophage) (3) Phagocytic activity; differentiation to a normal leucocyte 
cell (4) The number of Fc receptors; differentiation to granulocyte and monocyte [0063] (Approach) For 
measurement of the above-mentioned marker, (1) and (2) are said reference [Nakatani et al., a cancer research 
(Cancer Res.), 48, 4201-4205, 1988.]. The approach of a publication was followed. (3) **, the cell, and the 
polystyrene latex bead were incubated at 37 degrees C for 4 hours, and the number of cells which incorporated 
ten or more beads was counted. Cell viability (viable cell comparatively) made the viable cell the cell which is not 
dyed with a trypan blue reagent, and computed the percentage to the whole number of cells as phagocytic 
activity. (4) ** molecular immunology (Molecular Immunology), 25 (11), 1159-67, and 1988. The indicated 
approach was followed. 

[0064] (Result) Menatetrenone shows below the effectiveness given to the above-mentioned differentiation- 
inducing marker in Table 7. 
[0065] 
[Table 7] 



man 


tm\>n 

mm (m) 


ASD-J'DnrtT-h 


a- -nmtfb 




F= l/tf?- Sfe 


HL60 


lxlO' 6 
2xl0" 6 


36. 5± 5.6 
37. 5± 2.0 
27.6+ 3.4 


12.6+ 1.8 
15. 3± 2.2 
22. 7± 3.6 


12. 8± 3.1 
21. 4± 4.4 
37. 5± 13. 5 


1.6± 0.2 
1. 8± 0. 1 
1.7+ 0.1 


U937 


lxlO" 6 
2X1(T 6 


7.2± 2.2 
13. 2± 0.2 
10. 0± 4.2 


6.2± 1.7 
13.9+ 4.2 
33. 1± 10. 3 


12. 5± 2.9 
17. 8± 1.2 
18. 2± 6.7 


1.2± 0.3 
12. 5± 10. 7 
8.8± 2.7 


ML1 


2xl0- 6 
lxifT 6 


11. 3± 4.2 
27. 8± 2.6 
38. 6± 7.4 


9.7± 2.3 
14. 3± 3.2 
34. 8± 14.4 


8.9± 3.5 
34. 4± 12. 9 
40. 0± 0.0 


2.5± 0.9 
31. 4± 5.0 
13. 0+ 0.0 


K562 


lxlO" 6 
2X10" 8 


6.2+ 0.4 
6.7± 3.8 
6.9± 3.2 


5.3± 2.5 
2.6± 1.3 
4.0+ 0.9 


15. 2± 7.9 
19. 5± 3.0 
10- 2 ± 3.0 


2.8± 2.0 
3.6± 1.9 
6.7+ 3.2 



[0066] It is a Homo sapiens myeloblast Mr. leukemic cell by menatetrenone processing so that clearly from Table 
7. HL60 And Homo sapiens monoblast Mr. leukemic cell U937 It turns out that it set, alpha-naphthyl acetate 
esterase activity and phagocytic activity were normalized, and differentiation inducing of these Homo sapiens 
leukemic cells was carried out to monocyte (macrophage). Moreover, Homo sapiens myeloblast Mr. leukemic cell 
In ML1, it turns out that all differentiation-inducing markers are improved and differentiation inducing was carried 
out to granulocyte and monocyte. It is clearer than these results menatetrenone's to have differentiation 
induction potency widely to the various Homo sapiens leukemia cultured cells from which a type differs. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although ATRA and its derivative are used for the therapy of the 
psoriasis which is skin carcinoma and an intractable skin keratinization disease It is known widely that it will be 
easy to discover overvitamin A symptoms, such as hypertrophy, a neurological disorder, anorexia, vomiting, 
depilation, a feeling of the pruritus, etc. of liver, if a medicine is prescribed for the patient for a long period of 
time since lipophilicity is very high. And even if it stops administration, in order to remain in liver or an 
organization for a long period of time, once a side effect is discovered, there is a serious fault which does not 
disappear for a long period of time. Moreover, ATRA Although it was as above-mentioned that it is effective in 
APL, there were very few rates that APL occupies in [ all ] a leukemia patient as about 5%, and they were 
invalids at the acute leukemia patient of many other types. [ most ] There was also a problem which will be easy 
to recur if after remission furthermore stops administration. 

[0012] Vitamin D3 Although the derivative is used for the therapy of osteoporosis etc., since the calcium 
absorption by the intestinal tract and the calcium resorption in the kidney are promoted, if a dose, becomes 
superfluous, a hypercalcemia will be caused and bringing about the kidney trouble resulting from mineralization 
and a digestive organ failure is known. For this reason, a serum calcium value must be periodically inspected 
during an administration period, and it has in clinical the trouble which is very hard to use. Furthermore, it is 
vitamin D3. Although the differentiation-inducing operation of a derivative is effective in HL60 which is the 
culture cell lineage of Homo sapiens promyelocyte leukemia, effectiveness is not accepted in the model of other 
types. 

[0013] Since the bufalin was not applied to clinical, about the safety, it is completely unknown and was not able 
to predict usefulness in Homo sapiens. 

[0014] It was not like [ from which neither cytosine arabinoside nor aclacinomycin A was furthermore also 
permitted to as drugs at home from the problem on safety, but the antitumor action of interferon alpha was also 
expected ]. 

[0015] The evaluation result about a differentiation-inducing operation of a geranyl farnesol can be set to mouse 
leukemia cell culture cell lineage. Since the evaluation result in Homo sapiens leukemia cell culture cell lineage 
was not reported at all after that, when the drug sensitivity difference between the cells from which a seed 
differs was taken into consideration, the effectiveness in Homo sapiens was unknown entirely. 
[0016] Thus, the present condition is that there are no drugs which combine the effectiveness which was 
excellent to various cancers, and safety, and development of the high drugs of usefulness was strongly desired 
to wide range cancer by clinical. 
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[Means for Solving the Problem] The menatetrenone (vitamin K 2) concerning this invention is a vitamin K as a 
hemostasis vitamin. It is well-known as a compound which has an improvement operation of the following 
disease by lack, and a symptom, and is widely used by clinical as drugs. 

(1) Hypoprothrombinemia by biliary obstruction and the bile hyposecretion (2) Newborn infant 
hypoprothrombinemia (3) Intrapartum hemorrhage (4) Hypoprothrombinemia which happens during coumarin 
system anticoagulant administration [0018] There are still few own side effects of menatetrenone, and it is also 
a compound with very high safety, this invention persons have also examined the effectiveness to a disease 
besides many years paying attention to menatetrenone having the requirements that the safety to the great 
bioactive and Homo sapiens, or an animal is high. Consequently, also unexpectedly menatetrenone also had the 
differentiation-inducing operation, it found out that the desired end could be attained as a therapy / 
improvement agent to various cancers, such as a hematopoietic organ neoplasm and a solid neoplasm, and this 
invention was completed. Menatetrenone is expressed with the following chemical structure type. 



[0020] Although had 4 sets of double bonds in intramolecular, a total of eight kinds of geometrical isomers 
existed two kinds at a time (E bodies, Z body) about 3 sets among those, menatetrenone is set to this invention, 
the isomer of a gap is sufficient and it is not limited, an all transformer object is more desirable. Moreover, in this 
invention, one kind in these geometrical isomers may be used independently, two or more kinds of mixture may 
be used, and it is not limited. The origin is not limited, either, although there are furthermore a natural extract 
and synthetic compounds in menatetrenone. In addition, menatetrenone is widely sold as drugs, cosmetics, food, 
an industrial raw material, etc., and can come to hand easily. 

[0021] Therefore, the purpose of this invention is to offer therapy / improvement agent to various cancers with 
the high clinical usefulness which has a differentiation-inducing operation. It is related with therapy / 
improvement agent of various cancer and malignant tumors, such as a hematopoietic organ neoplasm, a solid 
neoplasm, etc. which specifically makes menatetrenone an active principle, and therapy / improvement agent of 
a disease with an effective differentiation-inducing operation of this compound. Here as an example of the 
concrete disease name of a hematopoietic organ neoplasm Acute leukemia, chronic leukemia, a malignant 
lymphoma, a multiple myeloma, a macroglobulinemia, etc. can be mentioned. For example, as a solid neoplasm For 
example, a brain tumor, a head and neck cancer, a breast cancer, lung cancer, an esophagus cancer, gastric 
cancer, colon cancer, hepatic carcinoma, A gallbladder and a cholangioma, a pancreatic cancer, islet cell cancer, 
renal cell carcinoma, adrenal cortical adenocarcinoma, vesical cancer, Although a prostatic cancer, the 
orchioncus, an ovarian cancer, a uterine cancer, a choriocarcinoma, a thyroid cancer, a carcinoid-type- 
bronchial-adenoma neoplasm, skin carcinoma, a malignant melanoma, an osteosarcoma, a soft tissue sarcoma, a 
neuroblastoma, a Wilms' tumor, the embryonal rhabdomyosarcomas, a retinoblast kind, etc. can be mentioned It 
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cannot be overemphasized that the object disease of this invention is not limited to these. 
[0022] Moreover, since very high safety is expectable even if it prescribes a medicine for the patient in this 
invention for a long period of time in addition to the effectiveness as the above-mentioned therapy / 
improvement agent, it becomes possible to continue a prolonged therapy and it can be said that it is invention 
which contributes to the improvement of a cancer patient's quality of life greatly. 

[0023] Next, in order to show the safety of menatetrenone, an acute toxicity test test result (fifty percent lethal 
dose value) is shown. 
[Table 1] 

* buy ><D«**it (ng/Kg) 
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k m rt 
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> 5,000 
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> 5,000 


> 5,000 


> 5,000 


^ y h 




> 5,000 


> 5,000 


> 5,000 
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> 5,000 


> 5. 000 


> 5,000 



[0024] The very high safety of menatetrenone is clear from Table 1. Menatetrenone is already used by clinical 
widely as drugs still as mentioned above, and the safety is checked. 

[0025] As an administration pharmaceutical form, oral pharmaceutical preparation, such as powder, a fine grain 
agent, a granule, a tablet* a covering tablet, and a capsule, injection pharmaceutical preparation, and external 
preparations (endermic pharmaceutical preparation) are mentioned, for example. In the case of pharmaceutical- 
preparation-izing, it can manufacture with a conventional method using the usual pharmaceutical preparation 
support. 

[0026] That is, in order to manufacture oral pharmaceutical preparation, menatetrenone, an excipient, and after 
adding a binder, disintegrator, lubricant, a coloring agent, correctives, etc. if needed further, it considers as 
powder, a fine grain agent a granule, a tablet, a covering tablet, a capsule, etc. with a conventional method. 
[0027] As an excipient, a lactose, corn starch, white soft sugar, grape sugar, a mannitol, a sorbitol, crystalline 
cellulose, a silicon dioxide, etc., for example as a binder For example, polyvinyl alcohol, polyvinyl ether, methyl 
cellulose. Ethyl cellulose, gum arabic, tragacanth, gelatin, a shellac, The hydroxypropyl methylcellulose, 
hydroxypropylcellulose, A polyvinyl pyrrolidone, polypropylene-glycol polyoxyethylene block polymer, meglumine, 
etc. as disintegrator For example, starch, an agar, the end of gelatin, crystalline cellulose, a calcium carbonate, A 
sodium hydrogencarbonate, calcium citrate, a dextrin, pectin, carboxymethyl-cellulose calcium, etc. as lubricant 
For example, what is permitted that magnesium stearate, talc, a polyethylene glycol, a silica, hardening vegetable 
oil, etc. add in drugs as a coloring agent is used for the menthol, aromatic powder, mentha oil, camphor Borneo, a 
cinnamomi cortex pulveratus, etc. as correctives in the end of cocoa. Of course, these tablets and granules are 
not hindered by coating suitably according to glycocalyx and other need. 

[0028] Moreover, in case the pharmaceutical preparation for injection is manufactured, a solubilizing agent, a 
stabilizing agent, etc. are added to menatetrenone pH regulator, a resolvent, an isotonizing agent, etc. and if 
needed, and it pharmaceutical-preparation-izes with a conventional method. 

[0029] The approach at the time of manufacturing external preparations is not limited, but can be manufactured 
with a conventional method. That is, it is possible to use the various raw materials usually used for drugs, quasi 
drugs, cosmetics, etc. as a base ingredient used in pharmaceutical-preparation-izing. 

[0030] As a base ingredient to be used, specifically For example, animal and vegetable oils, straight mineral oil, 
ester oil, Waxes, higher alcohol, fatty acids< silicone oil, a surfactant, Although raw materials, such as 
phospholipid, alcohols, polyhydric alcohol, water soluble polymers, clay minerals, and purified water, are 
mentioned and pH regulator, an anti-oxidant, a chelating agent, a preservation-from-decay antifungal agent, a 
coloring agent, perfume, etc. can be added further if needed The base ingredient of the external preparations 
concerning this invention is not limited to these. Moreover, components, such as the component which has other 
differentiation-inducing operations if needed, a blood-flow accelerator, a germicide, an antiphlogistic, a cell 
activator, vitamins, amino acid, a moisturizer, and a keratolytic drug, can also be blended. In addition, the addition 
of the above-mentioned base ingredient is an amount which becomes the concentration usually set up in 
manufacture of external preparations. 

[0031] although the clinical doses of the menatetrenone in this invention differ, and are not limited by a 
symptom, severity, age, complication, etc. and it changes with the class, routes of administration, etc. of a 
compound — usually — an adult — 10mg - 10g per day it is — desirable — 50mg - 5g — it is — further — 
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desirable — 100mg - 1g — it is — this — the inside of taking orally and a vein — or dermal administration is 
carried out. 

[0032] Next, although an example is hung up over below in order to explain this invention concretely, it cannot 

be overemphasized that this invention is not limited to these. 

[0033] 
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EXAMPLE 



[Example] 

Example 1 Granule [0034] 
[Table 2] 
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[0035] Example 2 Tablet [0036] 
[Table 3] 
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[0037] Example 3 Injections [0038] 
[Table 4] 
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[0039] Example 4 External preparations [0040] 
[Table 5] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Front myelogenous leukemia cell HL60 It is drawing having shown the relation of the receiving 
menatetrenone concentration and the differentiation-inducing operation. ( n= 3 and an average ** standard error 
also show each group) 

[Drawing 2] The Homo sapiens monoblast U937 It is drawing having shown the relation of the menatetrenone 
concentration and the differentiation-inducing operation over a cell. ( n= 3 and an average ** standard error also 
show each group) 

[Drawing 3] Homo sapiens myeloblast Mr. leukemic cell It is drawing to ML1 having shown menatetrenone 
concentration and the relation of a differentiation-inducing operation. ( n= 3 and an average ** standard error 
also show each group) 

[Drawing 4] Homo sapiens bone marrow erythroblast leukemic cell K562 It is drawing having shown the relation 
of the receiving menatetrenone concentration and the differentiation-inducing operation. ( n= 3 and an average 
** standard error also show each group) 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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